of 1 molecule of bromide of triethylphosphonium and 1 molecule of triethyl-vinyl-phosphonium, [(C .H 5) ,(C1H1)"P J"B ra==[(C1H"),H P]Br + [(C ,H ,)1(C ,H ,)P]B r; I have endeavoured to split the latter in accordance with the above equation, but without success.
Triethylphosphine acts with energy upon the homologues of dibro mide of ethylene; I have not yet examined, however, any of the pro ducts thus obtained. Mr. W. Valentin, to whom I am indebted for much valuable assistance during my experiments, has found, more over, that triethylarsine unites with dibromide of ethylene. He has not yet completed the investigation of the crystalline body which is generated in this reaction. Communicated by D r. S h a r p e y , Sec.R.S. Received January 20, 1859.
After having been occupied for several months with observations on the minute structure of the bones of fishes, I now take the liberty to present the results of my studies to the Royal Society.
The principal fact which I have to mention is, a great many genera o f osseous fishes possess no bone-corpuscles, radiated or fu si form, in their skeleton, and therefore no real osseous tissue. That there exist fish-bones without bone-corpuscles must have been long known in England to those who have collections of microscopic pre parations of the hard tissues of animals, as Owen, Tomes, Williamson, Quekett, and oth ers; but nobody seems to have mentioned the fact before Williamson, Quekett, Dr. Mettenheimer of Frankfort, and myself*. In the year 1850 Professor Williamson pointed out the absence of bone-corpuscles from the bones of the Cod, Haddock, Perch, Plaice, Pike, and various other fish, distinguishing them in this respect from the hones of the Eel, in which such corpuscles are abundant*; in 1853 I made know nf that the bones of and Helmichthys contain no trace of bone-corpuscles ; a year later, Mettenheimer showed that the same was true of the bones of Tetragonurus Cuvieri £ ; and in 1855 Quekett mentions, in the second volume of the ' Histological Catalogue of the College of Surgeons of England,' fishes belonging to eighteen genera, in the bones of which he had not succeeded in finding bone-corpuscles-viz. islandicus, Lophius piscatorius, Gadus morrhua, Sparus, Trigla cuculus, Belone v u l g a r i s , Pleuronectes platessa, vipera, Orthagoriscus mola, Exoccet Scaru barracuda, Tetrapturus, Zeus faber, Perea , Gobio fluviatilis. But, notwithstanding these most valuable observations, little or no progress seems to have been made in the more general treat ment of this matter, as is best shown by the 'Comparative Histology' of Ley dig (1857), in which (p. 157) the , Tetragonurus, and Orthagoriscus are the only cases mentioned, in which the radiated bone-corpuscles are wanting.
On commencing a series of more extended investigations into the minute structure of fish-bones, in October last, I found that the genera which possess real osseous tissue are rather scarce, whilst, on the other hand, I fell in with a great many types in which the bones contained no trace of lacunee. And as this fact not only ap peared to me of interest with regard to the development of the bones of fishes, but also promised to become of great value in systematic zoology, and in the determination of fossil remains, I devoted my whole time to this question. Now that I have investigated more than 200 species belonging to nearly all tribes of osseous fishes, and mounted about 500 microscopic preparations of their hard structures, I hope to be able to treat this question more comprehensively than has been possible hitherto, and in such a wav as to lead to some general conclusions.
In giving the results of my observations, I begin with an enumera tion of the fishes which belong to the one, and those which belong to the other type. V. The Plectognathi.
VI. The Lophobranchii.
As there can be no doubt that most of the higher-organized fishes are amongst those with bone-corpuscles, and as we know that amongst the higher vertebrata, even the lowest, viz. the Perennibranchiata, possess real osseous tissue, it seems to follow that the peculiar dis tribution of real osseous tissue and of the " osteoid" structure, as the osseous tissue without corpuscles may be called, has a deeper signification. This will be found by studying the development of the bones in both groups ; and I hope to be able, before long, to pre sent to the Royal Society some new facts with regard to this matter also ; but in the mean time, until my observations are more complete, I must abstain from further explanation. The facta exposed hitherto have had reference only to a great and fundamental structural difference between two extensive groups of osseous fishes. I may now add, that there exist also greater or lesser structural discrepancies amongst the different tribes of each group. But as this is not a suitable occasion for an exposition of the details of this question, I will only say this much :-In the higher fishes, those with real osseous tissue, there exist differences, especially with regard to the form and sise of the bone-corpuscles ; and I hope to be able to show that there are peculiar and tolerably well cha racterized types of them amongst the Ganoids, Siluroids, Salmonidce, Cyprinoids, Clupeini, &c. In the second group there are more varieties. In some tribes the bones are quite structureless homo geneous masses, as in the Leptocephalid ; in others th peculiar fibrous appearance, and consist of a singular mixture of cartilage and osteoid structures, as Quekett first showed in the genera Orthagoriscus and Lophius, to which I may add some Balistini in the great majority of the tribes of this group, the bones contain peculiar tubes more or less similar to those of dentine. I f these tubes are well developed, the bones acquire a structure which can in no way be distinguished from that o f ,-a fact, which also did not escape the perspicacity of Quekett, who mentions its occur rence in the genus Fistularia, the Barracuda Pike ( racuda), and the Gar-fish ( Belonevulgaris). I found th structure in many other genera of this group, especially among the Plectognathi, Pharyngognathi, S p a r , and Squamipenn the greater number this tubular structure is not so well developed, and is intermingled with more structureless parts. Another fact deserving of mention with regard to the bones of this group is, that there very frequently occur also structures, formed by the agglomera tion of calcareous globules of different sizes, which resemble in a re markable degree the lower layers of common fish-scales.
My observations have also extended to the hard structures o f the shin of fishes, and of the rays o f the fins ; and I may say that in general the same laws, which apply to the structure of the endoskeleton, hold good also for the exoskeleton. Evidence of this is especially afforded by the fins, the rays of which, independently of their hard or soft condition, contain bone-corpuscles in all the tribes where the internal bones are provided with them, whilst in the other case these rays are formed of a homogeneous osteoid substance or of a tubular structure, which may also in some fishes, as Williamson first showed in the Ostracionts, assume the structure of real dentine, as in many Plectognaths ( Triacanthus,
, ,
Tetraodon, and others), and in certain , Ephippus, Hcemulon, Pristipoma, S , Cen regard to the skin, we may at least go so far as to say that in no fish whose endoskeleton is destitute of bone-corpuscles do they exist in the hard structures of the skin; but, on the other hand, the tribes which have real osseous tissue do not all present it also in the skin. Scales or plates with bone-corpuscles are found amongst living Ganoids, e. g. in Polypterus, Lepidosteus, and even Ami a (in whose scales J. Muller erroneously supposed them to be wanting), and also in the Acipenserini and S p a t u l a r i c e; they exist also in Ganoids, as the excellent observations of Williamson have shown.
In many Ganoids, moreover, as Williamson and Quekett have shown, the scales often contain dentinal tubes, or even portions of real dentine (" Kosmine " of Williamson) amidst true bone. In the scales of Lepidosiren, also, I find bone-corpuscles, but mos form, and only here and there having a simple stellate figure. Of the other fishes which have hone-corpuscles in their skeleton, little has hitherto been noted as to the coexistence of such corpuscles in their scales, but I find it to prevail to a considerable extent among them. The presence of bone-corpuscles has been long known, it is true, in the larger scales of the "corselet" of also in the dermal plates of certain Siluroids ( and and was pointed out by J. Muller in the scales of Leydig, too, states that true hone-corpuscles exist in the walls of the grooves and semicanals upon the scales of the lateral line in certain Cyprinoids (Carp, Tench, and Barbel). This statement I am able fully to con firm, and to add the following genera in which I find the same thing to occur ; viz.-Hydrocyon, Alepocephalus, Macrostoma, Risso, W ith regard to the members of the second division, it is to be observed, that probably in all of them the canals attached to the scales of the lateral line are formed of true osseous tissue; in those marked with an asterisk I have found this by actual examination.
The Characini are thus divisible into two groups, according to the nature of their scales; at the same time, these are not to be regarded as natural divisions in other respects, and the less so as one and the same genus, such as Leporinus, for example, may include species which differ in the composition of their scales. The presence of corpuscles, though connected partly with the size of the scales, does not depend solely on this, for they may be wanting in large scales ( Hydrocyon, Chalcmus, S a l m i n u s ), and present in small one edentulus, Chilodus). The plates of the abdominal carina in many Clupeini are formed throughout of true bone, but do not belong to the present category.
M o r m y r i.
I am unable to find corpuscles in the scales of Lutodeira chanos, Chatoessus punctatus and cepedianus, and Alosa vulgaris. In several Cyprinoids ( Labeo, Catastomus, Barbus), I have, in failed to discover corpuscles in the scales proper; on the other hand, I have found very distinct dentinal tubes in the scales of Barbus, at their hinder part.
True osseous tissue will doubtless hereafter be found in the scales of many other Physostomi which have it in their skeleton, but it is not to be supposed that this will apply to all.
In the Physostomi, as in the Ganoids, the bone-corpuscles lie in the lower stratum of the scale; still they are situated above the fibrous layer, and immediately beneath the structureless layer, to which in all scales I apply the name of " ganoin-layer," inasmuch as it has in all cases the same signification.
From the foregoing observations we are able to show still more positively than could be done by J. Muller, that the scales of Ganoids have no peculiarity of structure to distinguish them from those of the Teleostei. Nay, certain Ganoids, as Amia, have scales, which in respect even of pliancy, rounded contour, and the surface-marking of the ganoin-layer, agree with those of other fishes.
In reference to those fishes which want bone-corpuscles in their skeleton, I have still to remark,-1, that the corpuscles are also inva riably wanting in the semicanals upon the scales of the lateral line ; for what Leydig designates as rudimentary bone-corpuscles in the Perch are in fact the tubules of the osteoid substance ; 2, that amongst the group of fishes in question, there are some which have beautiful dentine in their skin-bones, scutata and the Ostracionts.
To the foregoing remarks on the microscopic structure of the hard tissues of fishes, I may add, that there also exists a third group of fishes, in which the endoskeleton is composed only of common carti lage, or of cartilage with depositions of earthy salts, viz. the stomi and Selachii. None of these fishes, not even the Plagiostomi and C h im cera , possess real bone-cells in their hard parts ; for these are formed only, as J. Muller showed many years ago, by ossified cartilage, that is to say, cartilage-cells in an ossified matrix. Even the hard spines of the fins and of the skin of these animals are not real bone, but dentine, as was demonstrated long since by Agassiz and Quekett.
If now we sum up all that has been said, we arrive at the following conclusions:-I. There exist three types of structure in the skeleton of fishes, viz.:
1. Type o f the Selachii. The skeleton is formed of cartilage or ossified cartilage. Selachii, Cyclostomi.
Type o f the Acanthopterygii.
The skeleton is formed of a homogeneous or tubular osteoid substance, often of true dentine. Teleostei (J. Mull.), with the exception of the greater part of the Physostomi (J.
Type of the Ganoidei.
The skeleton is formed of real osseous tissue. Most of the Physostomi, the Ganoidei, and Sirenoidei.
II. The exoskeleton follows in some respects the same laws as the endoskeleton, and shows the following types :-1. Exoskeleton formed of a homogeneous and fibrous osteoid substance. Scales of the majority of the Teleostei. 2. Exoskeleton formed o f dentine.
Spines of Selachii and scales of Plectognathi, and of Amphisile, in part.
3. Exoskeleton formed o f real bone; partly in association with homogeneous osteoid substance ( ) and dentinal tubes. Scales of Ganoidei, of Lepid some Siluroidei, o myri, many Characini and Clupeini, also of Thynnus.
In terminating this communication, I think it proper to mention that the great liberality with which my friend M r. Tomes of London, and Professor Williamson of Manchester, put their large collections of microscopic preparations of teeth, bones, and scales at my disposal, proved of great assistance in my investigations, and, accordingly, I am only fulfilling an agreeable duty in now publicly expressing my obligations to them. I am also greatly indebted to my friends Filippo de Filippi of Turin and Henry Muller of Wurzburg, also to Dr. H yrtl of Vienna, and Dr. Peters of Berlin, who supplied me with many of the rarer Mediterranean and foreign fishes. But, in order that my observations may yield the results which may not unrea sonably be expected from them, I need more a id ; and as England is the country in which not only the largest zoological collections of fishes, but also the greatest number of microscopic preparations of the hard tissues of recent and fossil animals, are to be found, I take the liberty to ask the possessors of such collections who may be interested in this m atter to favour me with such specimens as may seem to them calculated to give to this series of observations the greatest possible extension. The main portion of this Paper deals with the veined structure of glacier ice. The author refers to his observations in the Mer-de-glace in 1857, and his reasons for withholding them, and visiting the glaciers once more in 1858.
He describes the general aspect of the structure, and examines the two theories of the phenomenon which are now deserving of attention ; one of these considers the blue veins to be a continuation of the bed-
